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INTRODUCTION
Hypospadia is one of the most common problems in pediatric surgery, and the quest for the perfect repair still continues. [1] It has been difficult to obtain a consensus based on outcomes specifically for cases of proximal hypospadias with interests dwindling between single-stage and two-staged repairs. Corrective surgical techniques depend upon a multitude of factors ranging from morphological, anatomical parameters to surgeons technical skills, and a recently developed interest in the vascularity of tissues being used for reconstruction. [2, 3] Proximal hypospadias cases present a challenge as they are more prone to postoperative complications. Microvessel density (MVD) evaluation is a novel method being used in oncology, but there have been limited studies on MVD of prepuce in hypospadias. [4, 5] 
METHODS
This study was a prospective observational study carried out from November 2013 to March 2015 after taking approval from the institutional review board and ethical committee. Consecutive cases of proximal hypospadias were included (n = 33).
Intraoperatively, transillumination test was carried out on prepuce using front-and-back lighting technique using a cold light source and type of vessel pattern recorded, and the distal most part of the prepuce was harvested for immunohistochemical (IHC) evaluation, How to cite this article: Narang V, Sen A, Bhardwaj M. Emerging role of preputial vascular pattern and postoperative microvessel density in cases of proximal hypospadias: A pilot study. Indian J Pathol Microbiol 2017;60:521-3.
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For reprints contact: reprints@medknow.com and the patient underwent surgical procedure. Preputial vascular pattern was divided into vessel predominant (Type 1-3) or reticular pattern (Type 4)( Figures 1-3 ). Patients who were found to have a predominant pattern underwent single-stage surgery provided that other morphological parameters, for example, size of glans and phallus, were satisfactory. Patients with reticular pattern underwent only chordee correction in the first stage followed by definitive correction 6 months later.
IHC examination was carried out using CD31 antibodies on paraffin-embedded samples of harvested prepuce. Areas of high vascularity were identified in low power fields (�100). Microvessel consists of capillaries, venules, and arterioles having single endothelial layer. MVD was defined as neovascularity counted in five random high power fields (�200) within these hotspots. The mean results were recorded for analysis (mean MVD). [6] 
RESULTS
The mean age in our study was 3.85 years. The final position of meatus was recorded after chordee correction was proximal penile in 17 cases, penoscrotal in eight cases, and scrotal in five cases. 19 (58%) patients had superficial chordee which was corrected on skin degloving alone.
The mean MVD was 62.86 for all cases (16-110). Vascular pattern observed on cold light transillumination had a predominant pattern in 26 patients (Type 1; 18, Type 2; 7, Type 3; 1), while seven patients (21%) had a Type 4 or reticular pattern.
The mean MVD scores in the predominant vascular pattern patients (Type 1-3) was higher as compared to the patients having reticular pattern (Type 4) though this association was statistically insignificant (P = 0.376) [ Table 1 ]. The vascular pattern when compared with MVD, hospital stay was found to be statistically insignificant [ Table 2 ].
Nineteen patients out of 26 patients having predominant vascular pattern underwent single-stage surgery. Seven patients with predominant vascular pattern could not undergo single-stage definitive procedure because of a multitude of factors such as small size of phallus, length of urethral defect after chordee correction signifying that vascular pattern alone cannot be a determining factor for single stage surgery, especially in proximal hypospadias cases (single-stage surgery done was: Duckett's n = 4, Snodgraft n = 3, Snodgrass n = 12). In both Snodgraft and Snodgrass preputial dartos, flap was used as a barrier layer. Five patients developed postoperative complications (P > 0.05) [ Table 3 ]. There was no significant correlation between MVD and meatus, before and after chordee correction. Comparison of peroperative Ceyhan et al. in 2013 investigated preputial blood flow by laser Doppler and MVD and found MVD to be reduced in hypospadias group while there was no effect on blood flow. [5] Recently, Elbakry et al. made an observation that EGFR was reduced in both outer and inner preputial layer, while MVD is reduced in outer layer; however, outer layer vessels had more caliber thus compensating for the low MVD. [11] Ours is a new study that has compared transillumination method in influencing the surgical planning of proximal hypospadias and role of MVD with postoperative complications. It clearly highlights that patients with higher MVD have less complication rate.
CONCLUSION
Cold light transillumination is an effective perioperative test, reliable in assessment of preputial vascularity There is no significant difference between the MVD of predominant vascular pattern and reticular pattern although it can be a helpful marker in assessing prognosis of repair in proximal hypospadias.
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vascular pattern assessment with MVD also did not yield a significant correlation. Patients with predominant vascular pattern who underwent single-stage surgery and developed postoperative complications had a statistically significant low MVD score (P = 0.040) [ Table 4 ] Figure 2 .
DISCUSSION
Our results show that there is no statistically significant difference between the MVD of predominant vascular pattern and reticular pattern signifying that MVD score may or may not be good in a given vascular pattern. When MVD was corelated to postoperative complications in patients undergoing single-stage surgery P value was significant, patients developing complications had mean MVD (45.88) significantly less as compared to 69.43 in cases with a favorable outcome, implying that MVD is a good marker for prognosis, while similar correlation between peroperative vascular pattern and postoperative complications yielded an insignificant correlation.
Researchers across the globe have been trying to elucidate criteria, parameters which effect outcome in hypospadias repair. Aboutaleb analyzed the urethral plate features in the success of TIP repair and found fistula more common in patients with a flat navicular fossa and urethral plate width <8 mm. [7] A well-vascularized neourethral and preputial flaps are essential for a successful outcome, with limited data available on the outcomes of hypospadias repair in relation to blood supply of prepuce.
Perovic and Radojicic classified preputial vascular pattern into four types on the basis of transillumination and compared it with the India ink method and found the transillumination method to be reliable. [8, 9] Yucel et al. compared the vascular anatomy of normal and hypospadiac prepuce by multiple methods and found the transillumination method to be accurate. [10] Cağrı Savaş et al. found the hypospadiac prepuces to have a lower MVD (P < 0.05); they also stated that as the severity of disease increases MVD also decreased though in this study surgical outcomes in relation to prepuce were not studied. [4, 5] 
